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Abstract 

PROBLEM TO BE SOLVED: To heighten the secondary resin packing in the boss part of a resin sandwich molded 
article. j 
SOLUTION: A sub-cavity 8 is continuously connected through a leading-out passage 7 to a recessed part 6 
corresponding to a boss part. The volume of the sub-cavity 8 is made variable by moving a piston 12. When a 
primary and a secondary resins 13 and 14 injected from a two-color molder consisting of a primary and a secondary 
cylinders 1 and 2 fill a cavity 3, the piston 12 is retreated from the sub-cavity 8 so as to enlarge the volume of the j 
sub-cavity in order to pull the primary resin 13 from within the recessed part 6 in the enlarged sub-cavity 8, resulting 
in leading the secondary resin 14 in the recessed part 6 through the above-mentioned pulling-in. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
original precisely. 

2 **** snows the word which can not be translated. 
3. In the drawings, any words are not translated. 


[Claim(s)] „ . . . . , 

[Claim 1] To the space in the main mold cavity of the product configuration which has 
the lug section which is equivalent to the aforementioned lug section at least In the phase 
of injecting the first equivalent to the amount which forms capacity adjustable submold 
cavities successively through a derivation way, and exceeds the capacity of the main 
mold cavity from a two-color-molding machine in the aforementioned mam mold cavity, 
and the second resin The sandwiches molding technique of resin mold goods of drawing 
a secondary resin into the space which introduces a part of both resins which the capacity 
of the aforementioned submold cavity was expanded and it was full of in the main mold 
cavity when the resin of the specified quantity was full in the aforementioned main mold 
cavity into a submold cavity, and is equivalent to the lug section of the aforementioned 
main mold cavity. . 
[Claim 2] Sandwiches molding equipment of the resin mold goods which formed 
capacity adjustable submold cavities successively through the derivation way to the space 
which is equipped with the two-color-molding machine which injects the first resin and 
second resin in the main mold cavity and the main mold cavity of the product 
configuration which has the lug section, protrudes at least in the aforementioned main 
mold cavity, and is equivalent to the section, and used capacity expansion timing of the 
submold cavity as controllable [a claim 3] Sandwiches molding equipment of the resin 
mold goods indicated to the claim 2 from which the aforementioned submold cavity 
serves as the capacity adjustable by attitude operation of the piston inserted in the 

submold cavity. . , . 

[Claim 4] Sandwiches molding equipment of the resin mold goods indicated to the claim 
2 which prepared two or more aforementioned submold cavities to the space equivalent 
to the one lug section. 

[Claim 5] Sandwiches molding equipment of the resin cast which indicated the maximum 
capacity of the aforementioned submold cavity to the claim 2 made adjustable or 3. 
[Claim 6] Sandwiches molding equipment of the resin cast which indicated the capacity 
expansion speed of the aforementioned submold cavity to either of the claims 2-4 made 
adjustable. 

[Claim 7] Resin mold goods formed by the molding technique of the aforementioned 
claim 1 or either of 2. 
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[Detailed Description of the Invention] 

[0001] . ... 

[The technical field to which invention belongs] this invention relates to the sandwiches 
forming technique of the resin mold goods with the lug section. 

[° 002 ] . A 

[Description of the Prior Art] The sandwiches forming technique of resin mold goods 

uses a two-color-molding machine. The primary resin for skin (cortex) formation in the 
same mold cavity, and simultaneous, Or it is what injects the secondary resin for core 
layer (main layer) molding to short timing later than it, and forms the resin mold goods of 
inside-and-outside dual structure. A foaming nature resin is used for a core layer, aim at a 
reduction of a product weight and the amount of the material used, or It is effective for 
lowering a total cost by using a cheap resin for a core layer, and since a core layer is 
formed with the material with a high intensity, and it excels in a skin at sliding nature or 
value added can be raised using the expensive good material of the touch, utility value is 
high. 


[Problem(s) to be Solved by the Invention] If** is also broadly formed thickly at B for a 
center section although the core layer 19 has narrow width of face and it is thin in point 
part A when the sheet metal product of a rectangle which is shown in drawing 8 , using a 
two-color-molding machine is formed, and it resulted in base one end partial C near the 
gate 5, as it said that it was narrowly thick, the core layer 19 is not distributed uniformly. 
Moreover, the inside of the resin injected when the boss section was really formed in the 
front face' of the aforementioned sheet metal product, If it concentrates on a part for the 
center section of a mold cavity and a secondary resin is in the mold cavity of the product 
configuration with the small lug sections, such as a boss and a seat Although the primary 
resin 13 for skin formation enters in a concavity 6 considerable the bottom at the boss 
section as lug section so that it may illustrate to drawing 9 The secondary resin 14 does 
not invade enough even in a concavity 6, and since the boss section will be formed in the 
structure where the core layer is hardly contained only for the skin which does not have a 
core layer, the advantage of sandwiches molding is not efficiently employed m the lug 
section. 

[00° 4 J - • , u- u 

[Means for Solving the Problem] this invention is sandwiches forming technique which 

protrudes and enables restoration of a secondary resin at circles, the configuration To the 

space in the main mold cavity of the product configuration which has the lug section 

which is equivalent to the aforementioned lug section at least In the phase of injecting the 

first equivalent to the amount which forms capacity adjustable submold cavities 

successively through a derivation way, and exceeds the capacity of the main mold cavity 

from a two-color-molding machine in the aforementioned main mold cavity, and the 

second resin When the resin of the specified quantity is full in the aforementioned main 

mold cavity a part of both resins which the capacity of the aforementioned submold 

cavity was expanded and it was full of in the main mold cavity are introduced into a 

submold cavity. The sandwiches molding technique of resin mold goods of drawing a 

secondary resin into the space equivalent to the lug section of the aforementioned mam 

mold cavity It has the two-color-molding machine which injects the first resin and 

second resin in the main mold cavity and the main mold cavity of the product 
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configuration which has the lug section, to the aforementioned mam mold cavity 
Capacity adjustable submold cavities are formed successively through a derivation way 
to the space which protrudes at least and is equivalent to the section, and it is in the resin 
mold goods formed by the sandwiches molding equipment and the aforementioned 
technique of the resin mold goods which used capacity expansion timing of the submold 
cavity as controllable. And a submold cavity can make the aforementioned equipment 
capacity adjustable by attitude operation of the piston inserted in the submold cavity it 
can make the maximum capacity of a submold cavity adjustable, or can make adjustable 
the capacity expansion speed of a submold cavity. 

[Embodiments of the Invention] The example of the sandwiches molding equipment ot 
the resin mold goods concerning this invention, technique, and a cast is explained based 
on a drawing. Drawing 1 is what showed the molding equipment concerning this 
invention, 1 is the main mold cavity by which a primary cylinder and 2 are formed m a 
secondary cylinder, and 3 is formed in metal mold 4, the main mold cavities 3 are the 
width of face of 120mm. the length of 200mm, and a thin rectangle with a thickness of 
6 5mm and the gate 5 is formed in the center of the 1 side face. And the concavity 6 is 
formed' in the top of the aforementioned main mold cavity 3 considerable the bottom at 
the boss who is the lug section of mold goods, this concavity 6 is tubed [ 40mm and a 
tubed height are 40mm ], a path minds [ this / 6 ] it derivation way 7, and the submold 
cavity 8 is formed. The aforementioned gate 5 is connected to the nozzle 10 of the inside- 
and-outside dual structure which has the injection opening of the secondary cylinder 2 
arranged on the same axle in the injection opening of the primary cylinder 1 through the 
sprue 9 currently formed in metal mold 4, and the two-color-molding machine is 
constituted by the aforementioned primary cylinder 1, the secondary cylinder 2, and the 
nozzle 10 The piston 12 by which an attitude operation is compulsonly carried out with 
an oil hydraulic cylinder 11 at the aforementioned submold cavity 8 moves between the 
position which marched out until it occupied all the fields in the submold cavity 8 to the 
aforementioned submold cavity 8, and the positions evacuated until it withdrew from the 
submold cavity 8 completely, and it is attached so that the capacity of the submold cavity 
8 may be made adjustable. 

[0006] A part for the core of the primary resin injected from the primary cylinder 1 is 
filled up with the secondary resin which the primary resin for skin formation and the 
secondary resin for core stratification were injected from the equipment equipped with 
the two-color-molding machine with the aforementioned primary cylinder 1 and the 
secondary cylinder 2, and was injected from the secondary cylinder 2. Change is also 
possible although the timing of the aforementioned injection is set up so that a primary 
resin may start injection quickly slightly from a secondary resin and may be slightly 
completed late from a secondary resin. In the example, the melt index value (value in 
2 16kg of the temperature of 190 degrees C and the loads which were measured based on 
ASTM D1239) used the polyacetal of 9.2 (g / 10 minutes) at the primary resin which 
forms a skin, and the melt index value used the impact-proof polystyrene of 3.6 (g / 10 
minutes) for the secondary resin which forms a core layer. Moreover, the primary resin 
and secondary resin side made the process condition the highest resin pressure at the time 
of injection restoration and dwelling force 30Mpa after injection restoration, 60 degrees 
C of die temperatures, and cooldown-delay 85 seconds for time difference 1.5 seconds 
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after injecting 190 degrees C of cylinder temperatures, a 67mm [/second ] injection 
speed, and a primary resin until it injects a secondary resin. 

[0007] First as an example of a comparison, the piston 12 was made to march out, the 
primary resin 13 and the secondary resin 14 were injected in the main mold cavity 3 
under the aforementioned condition, stopping a piston 12, where the space in the submold 
cavity 8 is occupied completely, and mold goods were investigated. The result was as 
unchanging as the equipment which does not have the submold cavity shown in the 
aforementioned conventional example, and the secondary resin 14 became the injection 
pattern which marched out slightly into the concavity 6 so that it might illustrate to 

drawing 2 . . . , 

[0008] Next restoration of a resin is preceded as an example that it should fabricate by 
the technique of this invention. When a piston 12 is shown in the aforement.oned yiew.2 
round which it was made to march out in the submold cavity 8, and the primary resin 13 
spread to the limit of the inside of the main mold cavity 3 like the above It added so that 
it might become the amount in which the total of a primary resin and a secondary resin 
^,^a s thP capacity nf a mold cavitv from the aforementioned two-color-molding 
machine while'a piston 12 is evacuated from the inside of the submold cavity 8 as 
shown in drawing 3 , and at the time of a injection end, it controlled so that only a 
primary resin was injected. By evacuating a piston 12 from the submold cavity 8, the 
submold cavity 8 is expanded, the primary resin 13 in a concavity 6 is attracted through 
the derivation way 7 in the expanded submold cavity 8, the secondary resin 14 is drawn 
together with the primary resin 13 in a concavity 6 in connection with it, and it fills up 
with the primary resin 13 and the secondary resin 14 in a concavity 6. When mold goods 
were investigated, at least 50% or more of core layers existed in boss circles from the 
nose of cam at each point (30mm, 20mm, and 10mm), and it has checked that the 
impossible thing for which it protrudes and a core layer is formed even in a part for the 
point of the section was possible with the conventional means. Drawing 4 shows the 
filling factor of the secondary resin in each point with the example which operated the 
example of a comparison which does not operate the aforementioned piston, and the 
piston In addition, what is necessary is to cut the resin with which it filled up in the 
submold cavity 8 in the fraction of the derivation way 7 after the completion of molding, 
and just to separate it. . 
[0009] Thus if it fills up with the primary resin 13 and the secondary resin 14 in a 
concavity 8, it becomes the structure with the same property as a parent, the core layer of 
a parent and the boss section is continuing mutually, and the boss section of mold goods 
of an one-element is also high, and the above - operation of this invention is possible 
using established equipment by [ with the metal mold equipped with metal mold by 
established equipment ] exchanging 

[0010] By the way, in order to depend for the restoration pattern of a secondary resin on 
the balance of the rheology property with a primary resin greatly, For example, when a 
secondary resin has high viscosity compared with a primary resin, there are few rates ol a 
secondary resin. As the secondary resin 14 did not spread broadly so that it might 
illustrate to (a) of drawing 5 , it spreads broadly so that it may illustrate to (b) of f&mg 
5 when reverse, and it said that most was occupied by the secondary resin 14 It the 
combination of a primary resin and a secondary resin changes also in the mold cavity 
configuration of the same configuration, naturally the restoration patterns of a secondary 
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resin also differ, and if they are thickly short when the whole mold cavity and the 
configuration of a concavity are thinly [, for example ] long, even if it will change, the 
restoration pattern into a mold cavity or a concavity is greatly different. Therefore it 
considers so that the timing which operates a piston, a speed, a stroke, etc. may be 
controlled by the difference in the balance of both rheology. 

[0011] Since the hydraulic circuit is indispensable to the making machine, an oil 
hydraulic cylinder can be suitably used for an operation of the aforementioned piston, and 
injection timing can control easily gathering and carrying out the retardation operation of 
the injection start signal offer example, a two-color-molding machine etc. Moreover, as 
for an operation of a piston, it is desirable to be also able to use actuators other than an oil 
hydraulic cylinder, and to enable adjustment of timing of operation or a speed according 
to the configuration of the main mold cavity. Furthermore, the capacity of a submold 
cavity so that it may illustrate to (a) of drawing 6 So that the amount of evacuation of a 
piston 12 is restricted using a spacer 15, and the amount of the primary resin drawn in the 
submold cavity 8 may be reduced or it may illustrate to (b) of drawing 6 The amount of 
advances i s stopped so that snace 17 mav be formed in the submold cavity 8 using a 
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spacer 16 and the inside of the aforementioned space 17 can presuppose that adjustment 
of the maximum capacity and capacity variation of a submold cavity is possible for 
making a piston evacuate and drawing compulsorily etc., after a resin flows in. Of course, 
two or more submold cavities from which a size is different are prepared, and you may 
exchange In addition, in the aforementioned example, although the piston is 
compulsorily evacuated with the oil hydraulic cylinder in case of a capacity expansion of 
a submold cavity, the aforementioned piston and the piston rod of an oil hydraulic 
cylinder are not connected, but an oil hydraulic cylinder makes a piston march out in a 
submold cavity, only a piston rod is retreated at the time of a capacity expansion, and the 
piston in the advance status can retreat by ****** injected in the main mold cavity. 
Moreover, the capacity of a submold cavity prepares a breaker style for example, in a 
derivation way, and not only making it change continuously but does not interfere as 
capacity adjustable structure where a breaker style switches the submold cavity of the 
minimum capacity to the maximum in an open operation of a breaker style in the state ot 

lock out. . , 

[0012] Although submold cavities are formed successively by only the concavity in the 
aforementioned example, the submold cavities 18 can be formed successively also at the 
point grade of the main mold cavity 3 which is distant from the gate 5, and the secondary 
resin in the main mold cavity 3 can be distributed over a nose of cam side so that it may 
illustrate to (a) of drawing 7 . In this case, the structure which makes the capacity of a 
submold cavity adjustable, and the structure of a fixed capacity where a capacity does not 
change are sufficient as the submold cavity 18 formed successively at a nose of cam by it 
not only evacuating a piston compulsorily, but being put back by the pressure of the resin 
injected in the main mold cavity. 

[0013] Furthermore, the successive formation position of a submold cavity - it not only 
forms a submold cavity in the vegetation orientation of a lug fraction, but to the 
vegetation orientation, as shown in (b) of formation or the drawing 7 , it forms every one 
submold cavities 8 and 8 in the side at the right-and-left both sides of a concavity 6 - a 
number, capacity adjustable structure, etc. can be suitably changed within limits which do 
not deviate from the meaning of this invention. The thing which was prolonged for a long 
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time like a crossarm by preparing many submold cavities and for which it protrudes and a 
secondary resin is introduced even at the nose of cam of the section is not impossible, 
either. And in the technique of this invention, the injection timing of a primary resin and 
a secondary resin and the expansion timing of a submold cavity are suitably changed 
according to the conditions of the gestalt which the modality and product of a resin 
demand. 
[0014] 

[Effect of the Invention] According to the sandwiches molding technique of this 
invention, you can ride on flowing in which a primary resin is drawn in a submold cavity, 
and the primary resin is drawn, and can make it filled up with a secondary resin in a 
concavity by expanding the capacity of a submold cavity. The equipment which prepared 
the piston marched out and evacuated to a **** mold cavity can enforce easily the resin 
sandwiches molding technique of the aforementioned this invention, and since the mold 
goods formed by the aforementioned technique protrude and the core layer is formed in 
circles, the property of the lug section serves as the same level as a parent. And if they 
become easy [ structure ] by attitude operation of a piston about the capacity of a mold 
cavity since adjustable, then a movable fraction are only pistons, two or more submold 
cavities are prepared or the capacity expansion speed of a submold cavity is made 
adjustable to the one lug section, it can correspond also to the different lug section. 
Furthermore, as for the resin cast of this invention, the merit of sandwiches molding is 
efficiently employed also in the lug section. 

[Brief Description of the Drawings] 

[Drawing 11 It is explanatory drawing showing the equipment for enforcing the resin 
sandwiches molding technique concerning this invention. 

[Drawing 21 The capacity of a submold cavity is explanatory drawing of the injection 
pattern in the minimum status. 

[Drawing 31 It is explanatory drawing of the injection pattern in the status that the 
capacity of a submold cavity was expanded. 

[Drawing 41 It is the comparison table having shown the difference between the example 
of a comparison, and an example. 

[Drawing 51 It is explanatory drawing which illustrated the difference in a injection 
pattern with the combination from which viscosity is different. 
[Drawing 61 It is explanatory drawing of the example of change. 
[Drawing 7] It is explanatory drawing of the example of change. 

[Drawing 81 It is explanatory drawing having shown the typical example of sandwiches 
mold goods. 

[Drawing 91 It is explanatory drawing of the conventional example. 
[Description of Notations] 

1 -- .. - a primary cylinder and 2 -- .. - a secondary cylinder and 3 ~ - a main mold 
cavity and 4 -- .. - metal mold and 5 -- .. - the gate and 6 a concavity and 7 - .. - 

a derivation way and 8 - .. -- a submold cavity and 9 a sprue and 10 a nozzle 
and 11 - .. - an oil hydraulic cylinder and 12 - .. -- a piston and 13 - .. - a primary 
resin and 14 -- .. — 
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[0008] 

Next, according to the inventive method, the molding 
operation is carried out as follows. Prior to filling resin, 
the piston 12 is advanced into the auxiliary cavity 8 . At a 
time when the main cavity 3 is full of the primary resin 13 
as shown in Fig. 2, the piston 12 is retreated from the 
auxiliary cavity 8 as shown in Fig. 3, and simultaneously 
therewith, the primary resin and the secondary resin are 
additionally supplied from the two-color molding machine so 
that a total amount of the primary resin and the secondary 
resin exceeds a capacity of the cavity. Thus, at a final 
stage of the ejection, solely the primary resin is ejected. 
By retreating the piston 12 from the auxiliary cavity 8, the 
auxiliary cavity 8 expands, into which is sucked the primary 
resin 13 in the recess 6 through the introduction path 7. 
Accompanied therewith, the secondary resin 14 is sucked in 
the recess 6 together with the primary resin 13 to fill the 
recess 6. By inspecting the molded product, it was confirmed 
that the core layer having a thickness of at least 50% or 
more exists at points apart 30 mm, 20 mm and 10 mm from a 
tip end of the boss. This means that it is possible to form 
the core layer even in a tip end portion of the protrusion, 
which was impossible by the conventional means. Fig. 4 shows 
the filling ratios of the secondary resin at the above- 
mentioned points of the molded products obtained from 
Comparative example in which the piston has not operated and 
Example of the present invention in which the piston has 
operated. In this regard, the resin filled in the auxiliary 
cavity 8 may be cut off at a point corresponding to the 
introduction path 7 after the completion of the molding 
operation . 
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